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I. LOW NICOTINE STUDY 

A. Objective : To investigate the biochemistry of the nicotine biosyn¬ 
thetic pathway at the putrescine N-methyltransferase (PMT) level and 
specifically to isolate PMT from tobacco root extracts. 

B. Status: The roots from Group 21 hydroponically grown Burley 21 
tobacco plants were harvested and stored at -80°C. These plants 
were harvested 3 days after topping for maximum PMT activity as 
determined by a PMT time course study previously completed (1) . All 
tobacco roots from Group 19 Time Course Study and Group 20 harvested 
3 days after topping have been processed through the ammonium 
sulfate stage. Specific activities for group 20 plants ranged from 
32.8 to 40.0 nmoles of N-methylputrescine formed per mg of protein 
in 30 minutes at 30^C (2,3). 

Ammonium sulfate preparations were fractionated on two phenyl- 
Sepharose columns. Active fractions were pooled, dialyzed and 
frozen in aliquots at -80°C. The specific enzyme activities of 
these preparations represent about a 6-fold increase as compared to 
the ammonium sulfate samples (3). 

A BioGel column was prepared to remove the low molecular weight 
contaminants from PMT samples. The standard compounds used for 
calibration were bovine serum albumin, ovalbumin, chymotrypsinogen 
and cytochrome c. A linear relationship existed between the log MW 
and the elution volume for the standards; however, the void volume 
of the column could not be determined accurately (4). 

Isoelectric focusing (IEF) of PMT samples using the ServaNet IEF 
system may be useful for further identification of PMT. Some PMT 
activity has been recovered using the ServaNet system. The more 
desirable pH range gels (pH 4-6) requires further development (5). 

Studies to examine putrescine-PMT binding were Initiated. PMT could 
not be efficiently eluted from the DEAE-Sepharose matrix using 0.66 
mM putrescine. 

Ammonium sulfate and phenyl-Sepharose samples from the time course 
study were adjusted to 2.0 mg protein/ml for submission to Protein 
Databases, Inc. (PDI) . Another aliquot of PMT sample eluted with 
putrescine from a DEAE-Sepharose column was processed for PDI by 
washing with water and IX PDI buffer using the Centricon 30 (Amicon) 
microconcentrating unit. Before submission to PDI, samples were 
examined by SDS-PAGE (2,5). 

Bio Rad (BR) and Protein Gold (PG) assays for determination of 
proteins were compared. The ratio between BR and PG ranged from 1.8 
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to 3.8. These values agree with those obtained from ammonium 
sulfate samples reported last month (4). 

After screening the Stratagene cDNA library prepared from Poly(A+) 
RNA of tobacco root, plaques that strongly hybridize to root cDNA 
probe as compared to leaf cDNA probes were picked and plated 
individually for further screening. Stratagene's "RNA isolation' 
kit" was used for preparations of total RNA from tobacco roots and 
leaves. The integrity of total RNA preparations was confirmed by 
electrophoretic analysis on formaldehyde agarose gel., Commercial 
mRNA purification kits were used to purify poly(A+) RNA from total 
RNA (6,7). 

The 32 P-labeled first cDNA strands were synthesized using poly(A+) 
RNA from leaves and roots and were used to screen 75 preselected 
plaques with the hope of identifying cDNA sequences which are overly 
expressed in tobacco roots. Further work is needed to select DNA 
sequences which are overly expressed in roots as compared to leaves 
of tobacco (6,7). 

B. Plans: Continue to harvest tobacco roots and prepare ammonium 
sulfate extracts. Fractionate PMT-containing samples by various 
methods to aid in purification. Continue to examine ServaNet IEF 
system for identification of PMT. Continue the isolation of cDNA 
sequences which are overly expressed in roots from tobacco root 
library. 
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